Introduction {#s1}
============

Improving outcomes for the growing number of people living with long-term conditions, while managing a rising demand for health services, is a challenge faced both by physicians and policymakers across health systems in developed countries. Such patients use the majority of healthcare services, with 70% of National Health Service (NHS) spending being for patients with long-term conditions. However, these patients are often expected to manage their conditions at home for much of their lives, spending under 1% of their time in contact with health professionals.[@R1] It has been long recognised that self-management should form an important part of any model of care for those living with long-term conditions.[@R2] More recently, the importance of self-management in reducing demand for services has been recognised as part of the NHS 5-year forward view,[@R3] and is a central pillar of prominent initiatives such as the accountable care organisations[@R4] and some patient-centred medical homes.[@R5]

A meta-analysis of randomised controlled trials of interventions to reduce readmissions found that approaches that support patient capability for self-management were more effective than other approaches.[@R6] However, several prominent programmes with substantial self-management components have seen no change in healthcare utilisation (including the NHS integrated care pilots[@R7] and disease management initiatives[@R8]), while a systematic review of case management interventions found no evidence that it reduces secondary care utilisation or costs.[@R9] Improving the impact of such interventions is difficult as there is surprisingly little evidence surrounding the varying capability of those with long-term conditions to engage in self-management. For example, there is limited evidence as to the impact of self-management outside of acute care,[@R10] which could be an important consideration when designing self-management programmes that are often delivered by primary care teams. More evidence is therefore needed to understand the distribution of self-management capability, and the link between self-management and healthcare utilisation in patients with long-term conditions.

There are a number of measures to assess self-management capability, for example as part of an assessment of the quality of patient chronic care[@R11] or domains of patient efficacy.[@R12] One validated metric, in use, to identify and quantify the knowledge, skills and confidence a patient has in managing their own health is the Patient Activation Measure (PAM), piloted for the first time in the NHS between 2014 and 2016 by five commissioners and the renal registry in England.[@R13] The PAM comprises 13 questions relating to knowledge, skills and confidence, and was originally developed in the USA to provide information to tailor care to the patient's activation level, for example through interventions such as coaching or education.[@R14] Previous research has shown that more activated patients have lower healthcare costs[@R15] and better health outcomes than other patients.[@R15] However, all large studies on this topic have focused on healthcare providers in the USA.[@R12] No studies have considered healthcare systems that are free at the point of use, such as the NHS in the UK, which also has a prominent role for primary care as a gatekeeper to secondary and specialised care. Most studies have focused on the link between the PAM and emergency and inpatient utilisation of secondary care.[@R19] To our knowledge there are no studies which have comprehensively quantified the link between self-management and health service utilisation across the health economy, including primary care, using electronic health records. Furthermore, no studies have explicitly considered how mental health, physical health, multimorbidity or socioeconomic deprivation (which in England is measured at the area of patient's residence level using the Index of Multiple Deprivation 2010 (IMD)[@R22]) influences the relationship between activation and utilisation. When designing interventions that need to be tailored to a patient's need, it is important that clinicians have evidence as to which patient subgroups may benefit most from self-management interventions. Finally, previous studies have focused predominantly on hospital admissions or emergency department attendances that are, in many circumstances, a necessary and desirable part of patient care. None have examined more specific markers of inefficient or wasteful usage which could be reduced without an impact on quality of care.

In this study, we exploit a unique database of over 12 000 patient activation scores linked to longitudinal data on the utilisation of primary and secondary care within an urban health economy (Islington Clinical Commissioning Group (CCG)). This is the only PAM pilot site, in the English NHS, which surveyed self-management capability from all patients with long-term conditions. Controlling for patient demographics and clinical characteristics, and multiple responses per patient, we quantify the association between patient activation and the frequency with which these patients access primary and secondary care. Further, we examine the rate at which patients experience 30-day emergency readmissions to hospital, and their length of stay for elective and emergency admissions to hospital. We then examine the association with wasteful utilisation, which we define as 'did not attends' with general practitioners and outpatient specialists, and self-referrals to emergency departments for conditions classified as minor severity.

Methods {#s2}
=======

Patient Activation Measure {#s2a}
--------------------------

The PAM is a validated tool of 13 questions which assesses a patient's knowledge, skills and confidence in managing their own health (further description in online [supplementary appendix 1](#SP1){ref-type="supplementary-material"}). Answers are weighted and combined to provide a score on a scale from 0 to 100. PAM scores between 1 and 99 are considered to be valid responses,[@R23] and allow respondents to be categorised into one of four predefined levels, ranging from level 1 (patients who do not actively contribute to their healthcare) to level 4 (patients who are proactive in managing their health and engage in healthy behaviours). A score of less than 47.0 places a patient in level 1, 47.1--55.1 level 2, 55.2--72.4 level 3, and more than 72.5 in level 4.
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Study setting {#s2b}
-------------

This was an observational, retrospective study using linked primary care, secondary care and small area-level socioeconomic individual longitudinal data from 34 general practices in the Islington CCG, a large urban healthcare organisation responsible for arranging for care to be provided to a population of around 250 000 people in London.[@R24] A description of the method used to collect the PAM questionnaire data is provided in online [supplementary appendix 1](#SP1){ref-type="supplementary-material"}. Briefly, questionnaires were collected in November 2014 and November 2015 from all local patients aged 18 years or over with long-term conditions (severe mental health conditions (including schizophrenic disorders, bipolar affective disorder, psychosis, manic disorder), asthma, cancer (from 2003), chronic depression, chronic heart disease (including ischaemic heart disease and other current complications following acute myocardial infarction), chronic kidney disease (stages 3--5), chronic obstructive pulmonary disease (including all-stage chronic obstructive pulmonary disease, emphysema or other chronic obstructive airways disease), chronic liver disease, dementia, diabetes, heart failure, hypertension and stroke (or transient ischaemic attack)). Conditions were identified by participating general practices by applying a predefined search criteria to the electronic medical record. Search terms were based on the set of READ codes used for the quality and outcomes framework, a pay-for-performance system used within primary care in England.[@R25]

Study cohort and data set {#s2c}
-------------------------

We studied all patients who were aged 18 or over and eligible to receive both of the PAM questionnaires at any of the 34 participating general practices, who returned a questionnaire in either November 2014 or November 2015. We excluded any patients who had PAM scores of 0 or 100 from our analysis.[@R23] We obtained pseudonymised, person-level data on utilisation of primary and secondary care spanning the period from January 2013 to April 2016, which we linked to small area-level socioeconomic deprivation scores based on the residence of the patient.

Exposure, outcomes and study covariates {#s2d}
---------------------------------------

The exposure of interest was PAM level. As the questionnaire was sent out twice, it is possible for patients to have two recorded PAM responses. In this case, each response was treated as two separate observations, nested within one patient. For each PAM response, exposure, outcomes and study covariates were calculated.

Outcome variables relating to healthcare utilisation were calculated for two, 1-year periods, each spanning 6 months either side of when the PAM score was collected (ie, May 2014--April 2015, and May 2015--April 2016). Our outcome variables were the number of contacts with a general practitioner (face-to-face or telephone contacts), the number of appointments with specialists in hospital-based outpatient settings that the patient attended, the number of attendances at emergency departments, the number of emergency inpatient admissions to hospital and the number of non-regular elective inpatient admissions to hospital. For patients who had an admission to hospital during the observation periods, five further outcome measures were calculated: whether elective and emergency hospital admissions involved an overnight stay, the length of hospital stay (calculated as the number of nights in hospital) for elective and emergency admissions, and 30-day emergency readmission rates.[@R26] Further details of the selection of this cohort and definition of the outcome variables are provided in online [supplementary appendix 2](#SP2){ref-type="supplementary-material"}. Finally, three further outcome variables were calculated for all patients and intended to reflect wasteful usage, namely the number of contacts with a general practitioner that the patient did not attend, the number of outpatient appointments that were not attended, and the number of emergency department attendances that were classified as being for conditions of minor severity and that were additionally self-referrals by the patient.[@R27]
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These outcome measures were calculated using the routine data sets. 'Did not attends' were defined as occurring if a patient unexpectedly does not attend an appointment. Emergency inpatient admissions are those occurring through an emergency department or via direct and urgent referrals from a general practitioner or other health professionals. Non-regular elective inpatient admissions are those resulting from a consultant referral and exclude regular admissions, such as for dialysis.

Covariates tested in the model specification were patients' age in years when the PAM response was collected; male or female sex; predicted risk of emergency hospital admission over 12 months subsequent to the PAM collection from the Combined Predictive Model[@R28]; the national and local quintile of IMD 2010 at the small area of patients' residence[@R22]; counts of long-term physical conditions; counts of mental health conditions also derived from the primary care record (derived from the primary care record of the patient as described in detail in online [supplementary appendix 1](#SP1){ref-type="supplementary-material"}); and individual long-term condition(s) as dichotomous variables. Final model specification for the adjusted model was chosen using the Akaike information criterion goodness-of-fit statistic.[@R30]

Statistical methods {#s2e}
-------------------

We fitted separate regression models for each outcome to assess their relationship with the PAM, both adjusted and unadjusted for the study covariates listed above.

For the outcome measures that concerned utilisation, we used mixed-effects negative binomial, repeated measurement regression models with a log link. We use repeated measurements to account for the fact that it is possible for patients to have two recorded PAM levels and therefore two observations in the analysis. For 'did not attend' outcomes, models included a covariate to control for the total number of contacts with a general practitioner or appointments in an outpatient setting. Rate ratios were calculated for the differences between the PAM levels, using level 1 (the least activated) as the reference level.

For observation periods that had a relevant admission to hospital, we first used a mixed-effects logistic regression model to determine whether admissions of each type (elective and emergency) resulted in an overnight stay. We then ran mixed-effects negative binomial models predicting the length of stay for elective and emergency admissions, for admissions that included an overnight stay.

Using a mixed-effects negative binomial model, including an offset for the number of admissions, we predicted the rate of 30-day emergency readmission, given an eligible hospital admission (as defined in online [supplementary appendix 2](#SP2){ref-type="supplementary-material"}). In all analyses, we accounted for multiple observations. Further details are provided in online [supplementary appendix 3](#SP3){ref-type="supplementary-material"}.
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To determine whether our findings were sensitive to the definition of the observation window used, we repeated our analysis, restricting our observation window to the 6 months following PAM collection.

Analysis regarding patient subgroups {#s2f}
------------------------------------

We investigated whether the association between PAM and health care utilisation varied between patient subgroups. Interactions were examined for patients with two or more long-term conditions, patients with three or more long-term conditions, patients with no mental health long-term conditions, patients with a mental health long-term condition, patients aged under 75, patients aged 75 and over, patients living in an area in the most deprived quintile, and patients living in the four least deprived quintiles. This analysis was carried out by rerunning the adjusted mixed-effects negative binomial model described above, replacing the PAM variable with an interaction term between PAM and a categorical variable for the subgroups. Further details are provided in online [supplementary appendix 3](#SP3){ref-type="supplementary-material"}.

Patient involvement {#s2g}
-------------------

Patients were not directly involved in this data analysis study; however, the use of PAM in healthcare providers in the NHS and the acceptability to patients were examined through a separate qualitative study that included patient interviews.[@R31] While patients were not involved in setting the research question or the outcome measures presented here, interim findings were presented at meetings that included patient representatives and their input influenced the interpretation of findings.

Results {#s3}
=======

From 34 general practices, 37 635 patients were identified as having long-term conditions and were sent a questionnaire in both November 2014 and November 2015. Of the patients, 6470 (17.2%) returned a valid questionnaire in 2014 and 5800 (15.4%) returned a questionnaire in 2015, meaning 12 270 recorded PAM observations from 9348 patients were included in the final analysis cohort, as described in online [supplementary appendix 4](#SP4){ref-type="supplementary-material"}. Patients were registered with their general practice for a median of 15 years (IQR 9--23 years). The average age of patients was 67 years and 52.2% of the cohort were female; 94.2% of patients had a physical long-term condition, while 28.7% had a mental health long-term condition ([table 1](#T1){ref-type="table"}). Reflecting the nature of the Islington area, the clear majority (94.2%) of patients resided in areas ranked within the two most deprived IMD quintiles nationally. The non-responding cohort was younger, with lower healthcare utilisation and fewer comorbid conditions (online [supplementary appendix 5](#SP5){ref-type="supplementary-material"}), although IMD was consistent with the response group.
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###### 

Descriptive statistics observation periods where a PAM questionnaire was returned, split by PAM level (1--4)

  -------------------------------------------------------------------------------------------------------------------------------------------------
                                                             PAM level 1\        PAM level 2     PAM level 3     PAM level 4\       Overall
                                                             (least activated)                                   (most activated)   
  ---------------------------------------------------------- ------------------- --------------- --------------- ------------------ ---------------
  Healthcare utilisation                                     Mean (SD)           Mean SD         Mean SD         Mean SD            Mean SD

   Contacts with a general practitioner                      10.52 (8.66)        8.90 (7.6)      8.19 (7.40)     7.50 (6.84)        8.75 (7.73)

   Emergency department attendances                          0.73 (1.99)         0.49 (1.27)     0.47 (1.11)     0.42 (1.00)        0.52 (1.37)

   Elective inpatient admissions                             0.61 (2.38)         0.39 (1.2)      0.39 (1.39)     0.58 (5.17)        0.47 (2.45)

   Emergency inpatient admissions                            0.28 (0.86)         0.18 (0.58)     0.17 (0.62)     0.15 (0.64)        0.19 (0.68)

   Attended outpatient appointments                          6.72 (9.55)         5.86 (8.64)     5.48 (8.51)     5.05 (7.88)        5.77 (8.71)

   'Did not attend' contacts with a GP                       0.75 (1.50)         0.52 (1.10)     0.44 (1.05)     0.36 (0.81)        0.51 (1.15)

   'Did not attend' outpatient appointments                  0.36 (0.98)         0.24 (0.72)     0.21 (0.74)     0.20 (0.70)        0.25 (0.79)

   Minor self-referrals to emergency departments             0.20 (0.64)         0.18 (0.68)     0.15 (0.51)     0.12 (0.39)        0.16 (0.56)

  Other patient characteristics                                                                                                     

   Age in years at the time of the questionnaire             67.36 (14.17)       67.47 (13.28)   67.21 (13.37)   64.37 (12.96)      66.92 (13.52)

   Number of physical long-term conditions\*                 2.05 (1.43)         2.00 (1.30)     1.92 (1.29)     1.80 (1.19)        1.95 (1.31)

   Number of mental health long-term conditions†             0.44 (0.59)         0.29 (0.50)     0.28 (0.49)     0.25 (0.47)        0.31 (0.52)

  Number of physical long-term conditions\*                  Frequency (%)       Frequency (%)   Frequency (%)   Frequency (%)      Frequency (%)

   0                                                         218 (8.1)           129 (5.5)       288 (5.2)       74 (4.5)           709 (5.8)

   1                                                         931 (34.4)          873 (37.4)      2295 (41.1)     751 (45.9)         4850 (39.5)

   2                                                         741 (27.4)          675 (28.9)      1606 (28.7)     464 (28.3)         3486 (28.4)

   3+                                                        814 (30.1)          660 (28.2)      1402 (25.0)     349 (21.3)         3225 (26.3)

  Number of mental health long-term conditions†                                                                                     

   0                                                         1640 (60.7)         1706 (73.0)     4155 (74.3)     1253 (76.5)        8754 (71.3)

   1                                                         936 (34.6)          582 (24.9)      1328 (23.8)     361 (22.0)         3207 (26.1)

   2+                                                        128 (4.7)           49 (2.1)        108 (1.9)       24 (1.5)           309 (2.5)

  Index of Multiple Deprivation (national quintile groups)                                                                          

   1 (most deprived)                                         1496 (55.3)         1259 (53.9)     2902 (51.9)     833 (50.9)         6490 (52.9)

   2                                                         1078 (39.9)         949 (40.6)      2352 (42.1)     690 (42.1)         5069 (41.3)

   3, 4 or 5                                                 130 (4.8)           129 (5.5)       337 (6.0)       115 (7.0)          711 (5.8)

  Gender                                                                                                                            

   Female                                                    1462 (54.1)         1214 (52.0)     2875 (51.4)     853 (52.1)         6404 (52.2)

   Male                                                      1242 (45.9)         1123 (48.0)     2716 (48.6)     785 (47.9)         5866 (47.8)
  -------------------------------------------------------------------------------------------------------------------------------------------------

\*Angina, asthma, cancer, chronic heart disease, chronic kidney disease, chronic liver disease, chronic obstructive pulmonary disease, diabetes, myocardial infarction, peripheral arterial disease, stroke/transient ischaemic attack and hypertension.

†Dementia, depression and severe mental health.

GP, general practitioner; PAM, Patient Activation Measure.

Of the 12 270 observations, 22% were in the least activated band (level 1; n=2704), 19% were in level 2 (n=2337), 46% were in level 3 (n=5591), and 13% were in the most highly activated band (level 4, n=1638). Patients in level 1 were more likely to be female, were older and lived in more deprived areas than the cohort as a whole. Patients in levels 1 and 2 had higher rates of multimorbidity and mental health condition(s) than more activated patients in levels 3 and 4 ([table 1](#T1){ref-type="table"}). Except for elective hospital admissions, patients with higher levels of activation tended to have fewer contacts and less wasteful usage of the health economy than patients at lower levels of activation ([table 1](#T1){ref-type="table"}). However, as shown in [table 1](#T1){ref-type="table"}, elective admissions showed a distinct 'U-shaped' pattern, with level 1 having the highest rate of these admissions and level 4 the second highest rate.

One thousand five hundred and seventy-seven observation periods had at least one hospital admission that could have led to a readmission according to the criteria used[@R32]; a higher proportion of admissions for patients in level 1 led to a readmission than the other levels of activation. The per cent of observation periods with an overnight elective admission (n=679), out of observation periods with any length elective admission (n=2848), was similar for all PAM levels. The mean length of stay for overnight elective admissions was longer for patients in PAM level 1. In 1620 observation periods an emergency admission occurred, and in 1248 of these an overnight emergency admission occurred. Again, the per cent of observation periods with an overnight emergency admission, out of those with any length elective admission, was similar for all PAM levels. The mean length of stay for overnight emergency admissions was similar across PAM levels (as shown in online [supplementary appendix 2](#SP2){ref-type="supplementary-material"}).

Statistical analysis {#s3a}
--------------------

As shown in [table 2](#T2){ref-type="table"}, after adjusting for clinical and demographic characteristics, higher activation was associated with lower rates of healthcare utilisation, with the exception of elective admissions which showed a different pattern. Compared with patients with activation level 1, those with the highest level of activation (level 4) had the lowest rate of contact with a general practitioner (rate ratio: 0.82, 95% CI 0.79 to 0.86), emergency department attendances (rate ratio: 0.68, 95% CI 0.60 to 0.78), emergency admissions (rate ratio: 0.62, 95% CI 0.51 to 0.75) and outpatient attendances (rate ratio: 0.81, 95% CI 0.74 to 0.88). Moreover, compared with patients with activation level 1, those with the highest level of activation (level 4) had the lowest rate of 'did not attend' with a general practitioner (rate ratio: 0.77, 95% CI 0.68 to 0.87) and 'did not attend' at hospital outpatient appointments (rate ratio: 0.72, 95% CI 0.61 to 0.86). Patients in the highest level of activation also had the lowest relative rate of attendance at emergency departments for conditions classified as minor severity that were self-referrals, compared with those with level 1 (rate ratio: 0.67, 95% CI 0.55 to 0.82). While levels 2, 3 and 4 are associated with lower elective admissions when compared with patients in level 1, patients in level 3 had the largest difference (rate ratio: 0.77, 95% CI 0.69 to 0.87).

###### 

Repeated measures mixed models predicting utilisation in the period, with an exposure of the PAM level and controlling for other observable confounders

  Outcome                                                               PAM level (vs 1)      Adjusted              Unadjusted
  --------------------------------------------------------------------- --------------------- --------------------- ---------------------
                                                                                              Rate ratio (CI)       Rate ratio (CI)
  Contact with a general practitioner                                   2                     0.92 (0.88 to 0.95)   0.88 (0.85 to 0.92)
  3                                                                     0.87 (0.84 to 0.90)   0.83 (0.80 to 0.86)   
  4                                                                     0.82 (0.79 to 0.86)   0.77 (0.73 to 0.80)   
  Emergency department attendance                                       2                     0.76 (0.69 to 0.85)   0.71 (0.64 to 0.79)
  3                                                                     0.73 (0.66 to 0.79)   0.66 (0.60 to 0.72)   
  4                                                                     0.68 (0.60 to 0.78)   0.60(0.53 to 0.68)    
  Elective admission                                                    2                     0.84 (0.73 to 0.96)   0.83 (0.72 to 0.95)
  3                                                                     0.77 (0.69 to 0.87)   0.76 (0.67 to 0.85)   
  4                                                                     0.80 (0.68 to 0.94)   0.76 (0.65 to 0.90)   
  Emergency admission                                                   2                     0.71 (0.61 to 0.83)   0.63 (0.54 to 0.74)
  3                                                                     0.66 (0.58 to 0.75)   0.57 (0.50 to 0.65)   
  4                                                                     0.62 (0.51 to 0.75)   0.48 (0.40 to 0.59)   
  Attended outpatient appointment                                       2                     0.90 (0.83 to 0.97)   0.88 (0.82 to 0.95)
  3                                                                     0.87 (0.82 to 0.94)   0.85 (0.79 to 0.90)   
  4                                                                     0.81 (0.74 to 0.88)   0.75 (0.69 to 0.82)   
  'Did not attend' a GP contact                                         2                     0.91 (0.82 to 1.00)   0.87 (0.78 to 0.96)
  3                                                                     0.85 (0.78 to 0.92)   0.81 (0.74 to 0.88)   
  4                                                                     0.77 (0.68 to 0.87)   0.74 (0.66 to 0.84)   
  'Did not attend' an outpatient appointment                            2                     0.78 (0.68 to 0.90)   0.71 (0.62 to 0.82)
  3                                                                     0.68 (0.60 to 0.77)   0.61 (0.54 to 0.69)   
  4                                                                     0.72 (0.61 to 0.86)   0.65 (0.55 to 0.77)   
  Minor self-referral to an emergency department                        2                     0.91 (0.77 to 1.07)   0.85 (0.72 to 1.00)
  3                                                                     0.77 (0.67 to 0.88)   0.71 (0.62 to 0.81)   
  4                                                                     0.67 (0.55 to 0.82)   0.63 (0.52 to 0.76)   
                                                                                              Odds Ratio (CI)       Odds Ratio (CI)
  30-day emergency readmission                                          2                     0.93 (0.63 to 1.40)   0.91 (0.61 to 1.34)
  3                                                                     0.78 (0.55 to 1.10)   0.76 (0.55 to 1.06)   
  4                                                                     0.68 (0.39 to 1.17)   0.63 (0.37 to 1.08)   
  Likelihood of an elective admission resulting in an overnight stay    2                     1.08 (0.81 to 1.45)   1.08 (0.81 to 1.44)
  3                                                                     1.05 (0.82 to 1.34)   1.05 (0.82 to 1.33)   
  4                                                                     1.13 (0.81 to 1.59)   1.12 (0.80 to 1.56)   
  Likelihood of an emergency admission resulting in an overnight stay   2                     0.95 (0.67 to 1.34)   0.97 (0.69. 1.35)
  3                                                                     1.20 (0.89 to 1.61)   1.23 (0.92 to 1.64)   
  4                                                                     1.28 (0.82 to 2.01)   1.18 (0.77 to 1.83)   
                                                                                              Rate ratio (CI)       Rate ratio (CI)
  Average length of stay of overnight emergency admissions              2                     1.00 (0.78 to 1.27)   0.96 (0.75 to 1.22)
  3                                                                     1.05 (0.86 to 1.28)   0.99 (0.81 to 1.21)   
  4                                                                     1.01 (0.75 to 1.35)   0.91 (0.68 to 1.23)   
  Average length of stay of overnight elective admissions               2                     0.67 (0.45 to 1.01)   0.67 (0.45 to 1.00)
  3                                                                     0.67 (0.48 to 0.94)   0.68 (0.49 to 0.96)   
  4                                                                     0.59 (0.37 to 0.94)   0.62 (0.40 to 0.99)   

GP, general practitioner; PAM, Patient Activation Measure.

When analysing emergency readmission to hospital, compared with patients with activation of level 1, those with level 4 had a lower likelihood of 30-day emergency readmission (rate ratio: 0.68, 95% CI 0.39 to 1.17), although this did not reach statistical significance. Compared with patients with activation of level 1, those at any other level were not associated with statistically significant differences in the likelihood of an elective admission involving an overnight stay (compared with a day case). Furthermore, there were no statistically significant differences in the likelihood of an emergency admission involving an overnight stay, or for emergency admissions the average length of stay of overnight admissions. However, for patients who had at least one overnight elective admission, all PAM levels compared with level 1 were associated with shorter length of stay; patients in level 4, compared with those in level 1, had the largest difference (rate ratio: 0.59, 95% CI 0.37 to 0.94) (see [table 2](#T2){ref-type="table"}).

Analysis of patient subgroups {#s3b}
-----------------------------

[Tables 3 and 4](#T3 T4){ref-type="table"} show how the association between activation level and utilisation varied between clinical and demographic subgroups (tested at p\<0.05). The association was largely the same when compared with the overall cohort when we added an interaction term to analyse patients with 2+ and 3+ long-term conditions; however, for those with a long-term mental health condition, the difference in the rate of utilisation between the highest and lowest activated patients was increased ([table 3](#T3){ref-type="table"}) compared with the overall association found.

###### 

Sensitivity analysis of the repeated measures mixed models: clinical subgroups

  Outcome                                          PAM level (vs 1)      No mental health long-term conditions   Mental health long-term condition   2+ Long-term conditions   3+ Long-term conditions
  ------------------------------------------------ --------------------- --------------------------------------- ----------------------------------- ------------------------- -------------------------
  Contact with a general practitioner              2                     0.93 (0.89 to 0.98)                     0.88 (0.83 to 0.94)                 0.93 (0.89 to 0.97)       0.94(0.89 to 1.00)
  3                                                0.87 (0.84 to 0.91)   0.87 (0.82 to 0.92)                     0.88 (0.85 to 0.92)                 0.89 (0.85 to 0.94)       
  4                                                0.84 (0.79 to 0.89)   0.79 (0.72 to 0.86)                     0.81 (0.77 to 0.86)                 0.86 (0.80 to 0.93)       
  Emergency department attendance                  2                     0.76 (0.67 to 0.87)                     0.77 (0.65 to 0.92)                 0.83 (0.73 to 0.93)       0.84 (0.72 to 0.98)
  3                                                0.74 (0.66 to 0.83)   0.71 (0.61 to 0.82)                     0.77 (0.69 to 0.85)                 0.77 (0.67 to 0.88)       
  4                                                0.71 (0.61 to 0.82)   0.65 (0.52 to 0.81)                     0.68 (0.59 to 0.80)                 0.68 (0.56 to 0.84)       
  Elective admission                               2                     0.85 (0.72 to 1.00)                     0.83 (0.65 to 1.06)                 0.88 (0.75 to 1.03)       0.82 (0.66 to 1.01)
  3                                                0.79 (0.69 to 0.92)   0.74 (0.60 to 0.90)                     0.83 (0.72 to 0.95)                 0.90 (0.75 to 1.07)       
  4                                                0.85 (0.70 to 1.03)   0.68 (0.49 to 0.93)                     0.82 (0.68 to 1.01)                 0.82 (0.63 to 1.07)       
  Emergency admission                              2                     0.76 (0.62 to 0.92)                     0.65 (0.49 to 0.85)                 0.69 (0.58 to 0.83)       0.65 (0.52 to 0.81)
  3                                                0.69 (0.58 to 0.81)   0.62 (0.50 to 0.77)                     0.69 (0.59 to 0.80)                 0.71 (0.59 to 0.85)       
  4                                                0.68 (0.54 to 0.86)   0.51 (0.36 to 0.73)                     0.62 (0.50 to 0.77)                 0.55 (0.41 to 0.73)       
  Attended outpatient appointment                  2                     0.90 (0.82 to 0.99)                     0.88 (0.77 to 1.01)                 0.91 (0.83 to 0.99)       0.92 (0.82 to 1.03)
  3                                                0.86 (0.79 to 0.94)   0.91 (0.81 to 1.02)                     0.88 (0.82 to 0.95)                 0.91 (0.82 to 1.01)       
  4                                                0.82 (0.74 to 0.91)   0.75 (0.63 to 0.89)                     0.80 (0.72 to 0.90)                 0.87 (0.75 to 1.01)       
  'Did not attend' a GP contact                    2                     0.93 (0.82 to 1.06)                     0.87 (0.74 to 1.01)                 0.90 (0.80 to 1.01)       0.89 (0.76 to 1.03)
  3                                                0.85 (0.76 to 0.95)   0.84 (0.74 to 0.96)                     0.87 (0.79 to 0.96)                 0.87 (0.77 to 0.99)       
  4                                                0.78 (0.67 to 0.91)   0.74 (0.60 to 0.92)                     0.74 (0.64 to 0.85)                 0.74 (0.61 to 0.91)       
  'Did not attend' an outpatient appointment       2                     0.89 (0.74 to 1.06)                     0.63 (0.49 to 0.80)                 0.78 (0.67 to 0.92)       0.65 (0.53 to 0.8)
  3                                                0.72 (0.62 to 0.84)   0.64 (0.52 to 0.78)                     0.70 (0.61 to 0.81)                 0.65 (0.55 to 0.78)       
  4                                                0.78 (0.63 to 0.96)   0.66 (0.48 to 0.90)                     0.72 (0.59 to 0.89)                 0.57 (0.43 to 0.76)       
  Minor self-referral to an emergency department   2                     0.86 (0.70 to 1.05)                     1.03 (0.79 to 1.34)                 1.04 (0.86 to 1.25)       1.13 (0.88 to 1.44)
  3                                                0.77 (0.65 to 0.92)   0.77 (0.62 to 0.96)                     0.80 (0.68 to 0.94)                 0.82 (0.66 to 1.01)       
  4                                                0.69 (0.54 to 0.87)   0.64 (0.44 to 0.91)                     0.67 (0.52 to 0.85)                 0.62 (0.43 to 0.87)       

GP, general practitioner; PAM, Patient Activation Measure.

###### 

Sensitivity analysis of the repeated measures mixed models: demographic subgroups

  Outcome                                          PAM level (vs 1)      Aged below 75         Aged 75 and over      Most deprived IMD quintile   Any other IMD quintile
  ------------------------------------------------ --------------------- --------------------- --------------------- ---------------------------- ------------------------
  Contact with a general practitioner              2                     0.86 (0.82 to 0.90)   1.03 (0.97 to 1.10)   0.90 (0.86 to 0.95)          0.93 (0.88 to 0.99)
  3                                                0.83 (0.80 to 0.87)   0.96 (0.91 to 1.01)   0.87 (0.83 to 0.91)   0.87 (0.83 to 0.91)          
  4                                                0.77 (0.73 to 0.81)   0.96 (0.88 to 1.04)   0.84 (0.79 to 0.89)   0.81 (0.76 to 0.86)          
  Emergency department attendance                  2                     0.72 (0.63 to 0.82)   0.85 (0.71 to 1.02)   0.73 (0.64 to 0.84)          0.82 (0.70 to 0.96)
  3                                                0.71 (0.64 to 0.80)   0.77 (0.67 to 0.89)   0.75 (0.66 to 0.84)   0.72 (0.63 to 0.82)          
  4                                                0.65 (0.56 to 0.76)   0.81 (0.65 to 1.01)   0.65 (0.54 to 0.77)   0.74 (0.62 to 0.89)          
  Elective admission                               2                     0.77 (0.65 to 0.91)   0.99 (0.78 to 1.25)   0.82 (0.68 to 0.98)          0.87 (0.71 to 1.07)
  3                                                0.69 (0.60 to 0.79)   0.97 (0.79 to 1.18)   0.79 (0.68 to 0.93)   0.75 (0.63 to 0.90)          
  4                                                0.69 (0.57 to 0.83)   1.13 (0.83 to 1.54)   0.77 (0.62 to 0.96)   0.83 (0.65 to 1.05)          
  Emergency admission                              2                     0.70 (0.56 to 0.87)   0.75 (0.60 to 0.94)   0.66 (0.53 to 0.81)          0.79 (0.62 to 1.00)
  3                                                0.70 (0.59 to 0.84)   0.64 (0.53 to 0.77)   0.67 (0.56 to 0.80)   0.64 (0.52 to 0.78)          
  4                                                0.60 (0.47 to 0.77)   0.73 (0.54 to 0.98)   0.55 (0.42 to 0.73)   0.70 (0.53 to 0.92)          
  Attended outpatient appointment                  2                     0.85 (0.78 to 0.94)   0.97 (0.86 to 1.10)   0.89 (0.8 to 0.98)           0.91 (0.81 to 1.01)
  3                                                0.85 (0.78 to 0.93)   0.92 (0.83 to 1.03)   0.92 (0.84 to 1.00)   0.83 (0.75 to 0.91)          
  4                                                0.76 (0.68 to 0.85)   0.91 (0.77 to 1.08)   0.83 (0.73 to 0.94)   0.78 (0.68 to 0.89)          
  'Did not attend' a GP contact                    2                     0.96 (0.85 to 1.08)   0.82 (0.69 to 0.97)   0.92 (0.81 to 1.05)          0.88 (0.76 to 1.03)
  3                                                0.87 (0.78 to 0.96)   0.82 (0.71 to 0.95)   0.82 (0.73 to 0.91)   0.89 (0.79 to 1.01)          
  4                                                0.78 (0.68 to 0.90)   0.75 (0.59 to 0.95)   0.81 (0.69 to 0.95)   0.72 (0.60 to 0.87)          
  'Did not attend' an outpatient appointment       2                     0.70 (0.59 to 0.84)   0.90 (0.72 to 1.14)   0.77 (0.65 to 0.93)          0.83 (0.67 to 1.04)
  3                                                0.70 (0.61 to 0.82)   0.63 (0.51 to 0.78)   0.71 (0.6 to 0.83)    0.68 (0.56 to 0.82)          
  4                                                0.77 (0.63 to 0.93)   0.62 (0.44 to 0.87)   0.68 (0.54 to 0.85)   0.82 (0.63 to 1.06)          
  Minor self-referral to an emergency department   2                     0.82 (0.67 to 0.99)   1.14 (0.85 to 1.51)   0.80 (0.65 to 1.00)          1.07 (0.84 to 1.36)
  3                                                0.71 (0.60 to 0.83)   0.94 (0.74 to 1.21)   0.77 (0.65 to 0.93)   0.79 (0.64 to 0.98)          
  4                                                0.61 (0.49 to 0.77)   0.88 (0.60 to 1.31)   0.64 (0.49 to 0.84)   0.74 (0.56 to 0.98)          

GP, general practitioner; IMD, Index of Multiple Deprivation; PAM, Patient Activation Measure.

When calculating rate ratios for those aged 75 years and over, the association between PAM level and most types of utilisation was no longer statistically significant. The exception was emergency admissions, for which older patients in level 3 had the lowest risk (rate ratio: 0.64, 95% CI 0.53 to 0.77) compared with the least activated patients. The association between activation level and utilisation was statistically significant for both patients in the most socioeconomic deprived fifth of areas (53% of the analysis cohort) and in other areas. For patients living in the most socioeconomic deprived areas, the difference in healthcare utilisation between the high and lowest level of activation was greater, compared with those living in any other area ([table 4](#T4){ref-type="table"}).

Sensitivity analysis {#s3c}
--------------------

When restricting the observation periods in our analysis to utilisation in the 6 months following receipt of the PAM questionnaire, while the power of the sample was reduced, we found that the pattern of associations between PAM level and main outcome measures was unchanged (online [supplementary appendix 6](#SP6){ref-type="supplementary-material"}). We did not run the analysis for readmission, and the length of stay for elective and emergency admissions, due to low sample size.

10.1136/bmjqs-2017-007635.supp6

Discussion {#s4}
==========

The rising demand for healthcare services, a large proportion of which is due to the growing population of people with long-term conditions, has led to a need to manage the increasing pressure placed on primary and secondary care. In this paper, we found that more activated patients used healthcare services less often, even after controlling for predictors of utilisation, such as diagnosed physical and mental health long-term conditions, gender, age and socioeconomic deprivation. Our findings suggest that supporting patients with long-term conditions to manage their own care is not only a key part of high-quality care,[@R2] but could be associated with lower healthcare utilisation. This is particularly important at a time when health services are under strain.

There are several reasons why more activated patients might use less healthcare. They may be better engaged in the ongoing management of their conditions; consequently, their need for healthcare to manage deterioration in their condition is reduced compared with less active patients. Such patients may also be better equipped to coordinate their care, leading to fewer missed general practice and outpatient appointments. Another possibility is that there is some residual confounding in the data, with less activated patients having a higher burden of disease and therefore requiring more healthcare. Although we adjusted for factors observed within the routine data (such as individual diagnoses), we could not adjust for clinical severity. The possibility of residual confounding is an important one and would be properly addressed through an intervention study. This would fully address causality and could capitalise on the strength of the observed association, and the large effect size between self-management capability and healthcare utilisation we observe. In the adjusted analysis, being in PAM level 4 (compared with level 1) was associated with 18% fewer contacts with a general practitioner, 32% fewer attendances at an emergency department, 38% fewer emergency admissions, and 20% and 19% fewer elective admissions and outpatient appointments, respectively. Importantly, patients in PAM level 4 had an average length of stay for overnight elective inpatient admissions of 41% shorter than those in PAM level 1. When looking at markers of wasteful utilisation, patients in PAM level 4 had 33% fewer self-referrals to an emergency department that are of 'minor severity', and 23% and 28% fewer 'did not attends' at appointments with general practitioners and in outpatient settings, respectively. Patterns observed in the subgroup analysis demonstrated that the link between self-management capability and healthcare utilisation may be more pronounced in certain groups. For patients with a mental health condition or from socioeconomically deprived areas, there was a larger difference in utilisation between the highest and lowest activated patients. We did not find that the association changed in patients with three or more, or two or more conditions. In older patients (over 75), while the trends observed were often consistent with other patient groups, the association between activation level and utilisation did not reach significance in most outcomes.

There has been no research on the association between patient activation and healthcare utilisation across primary and secondary care in a healthcare system that is comparable in structure, access and funding to the English NHS. However, previous studies in the USA have found a similar association between increased activation and lower emergency department attendances and inpatient admissions for patients with heart failure,[@R19] patients with diabetes[@R20] and a general patient cohort in one provider system.[@R15] There is no comparable research with ours that examines the association between patient self-management and inefficient usage of general practice, outpatient department or emergency departments. However, previous research has indicated an association between younger age, underlying psychological problems and socioeconomic deprivation and 'did not attends' at healthcare contacts, which is consistent with our findings.[@R33]

Strengths and limitations {#s4a}
-------------------------

The analysis in this study used detailed individual-level linked primary and secondary care records for a large cohort of patients, with a long period of registration with a GP. The setting was a health economy with a single payer commissioning care for the whole population, which is free at the point of use. This data set allowed us to estimate the association between a patient's activation and their utilisation over a wide range of outcomes (including wasteful usage) and to examine whether patterns of underutilisation or overutilisation in one sector (eg, primary care) were mirrored (or compensated for) in emergency and secondary care, while appropriately controlling for a range of likely confounders.

This was a population-wide study which achieved a response rate of 17.2% and 15.4% in the 2 years the PAM questionnaire was sent to all patients with 1 of 14 long-term conditions, in Islington, London. In previous large studies in the USA, the proportion of the patient population who completed a questionnaire each year ranged from 18% to 54%,[@R14] which is higher than our response rates. A potential explanation lies in the tendency, observed in those previous studies, of response rates to be higher when PAM data are mandated as part of service enrolment.[@R35] In our study, patients were not required to respond to the questionnaires to access NHS healthcare. Nevertheless, the low response rate limits the generalisability of our findings. We can only analyse patients who returned a PAM questionnaire; in our analysis we found that older age, and higher GP, inpatient and outpatient utilisation were predictive of response rates. Therefore, our findings may not generalise to all those living with long-term conditions. Furthermore, compared with the English average, Islington is relatively urban, deprived, ethnically diverse and has a young population with a high burden of chronic disease,[@R41] and so further studies are required in other populations to further aid the design of interventions. Nevertheless, Islington CCG is the only setting, outside the USA, where the PAM has been collected to date from a whole population of patients, allowing a study such as the current one.

The PAM, which we use to measure patients' ability to manage their own care, has strengths; it is psychometrically validated,[@R37] translated into a wide range of languages (and dialects),[@R31] with language tailored to the local health system, and measures a spectrum of skills, knowledge and confidence in patients.[@R42] However, patient activation is a self-assessment of a patient's ability to manage their own care, rather than the direct measurement of self-management behaviour, although this will be true of any self-assessed measure.

As mentioned above, while we adjusted for a wide range of demographic, socioeconomic and clinical confounders that were recorded on patients' electronic health records, it is possible that there is residual confounding in the data, or that unobserved characteristics, such as education and social support, are associated with both low activation and high utilisation. We also cannot determine the direction of the association fully, although our sensitivity analysis where we restricted the utilisation that we examined to the 6 months following the PAM collection partly addresses this. These factors merit further research. Finally, our analysis cannot determine whether increasing a patient's self-management capability is possible, or will be associated with a subsequent decrease in health service usage.

Implications and conclusions {#s4b}
----------------------------

Our findings suggest that patients' ability to manage their own health and healthcare is inversely related to primary and secondary care utilisation and inefficient utilisation. This underlines the importance of promoting self-management capability, especially when services have rising demand for care and constrained resources. Broadly, there are two main strategies that clinicians and commissioners could take in response to our findings for managing patients with long-term conditions: either intervening to improve the self-management capability of their patients, or adapting the approach they take to delivering a patient's care to the level of ability of the patient.

In the case of the first strategy, although limited, some studies have shown improvements in patient activation in response to interventions, such as an online diabetes self-management programme.[@R43] A qualitative study of physician strategies identified goal setting, care planning and elements of health coaching and education as encouraging improvements in activation.[@R44] The associations we observed in our study are not causative, and indeed the direction of the relationship cannot be confirmed with the data set and methods available. However, it demonstrates the potential of such methods to reduce inefficient utilisation across the health system. Certain cohorts of patients, where the most benefit could be realised, could be targeted for intervention, for example patients with long-term conditions (such as those living in areas of high socioeconomic deprivation or those with mental health conditions). Our findings should motivate and inform the design of interventions to improve activation.

In the case of the second strategy, currently, at national and regional levels, policies and initiatives have attempted to address the health needs of high utilisation patients through coordinated and integrated care,[@R7] with the aim of reducing the demand for acute and emergency care. Such approaches for younger patients, particularly those with comorbid mental health conditions or from areas of socioeconomic deprivation,[@R45] could potentially be improved through using the PAM to target and tailor approaches to a patient's level of activation. Programmes of care that require high levels of engagement and self-management from patients, for example remote self-monitoring,[@R46] could be aimed at those with developed self-management capability, while patients with less developed self-management capacity are prioritised for extra support such as health coaches.[@R47] Clinicians and commissioners could then more appropriately address the non-clinical needs of patients and reduce inappropriate use of the healthcare system, and improvements in patient outcomes.

One aim of health systems is to enable patients to manage their own care more in order to improve outcomes, to reduce demand on the service and to reduce inefficient usage. However, little has been known about the potential reductions in demand for the range of services in a local health economy, if the system was able to enable patients to better manage their own care. Therefore it has been difficult for policymakers to prioritise this aim over others. We show that patients who feel they are more able to manage their conditions use less healthcare across a healthcare system, as well as have less wasteful utilisation. Therefore, our results suggest that a further focus from policymakers and clinicians in understanding the self-management capability of patients, and the design of interventions which support this, could be beneficial for the health system as a whole.
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